During the past 10 years, great efforts of our group have been devoted to the phytochemical investigations on more than 10 medicinal plants of the genus Schisandra. A series of structurally attractive nortriterpenoids have been isolated so far, which can be mainly divided into schiartane, 18-norschiartane, 18(13→14)-abeo-schiartane, schisanartane, pre-schisanartane and wuweiziartane types. 6) Some of them exhibited modest or strong anti-HIV activities [7] [8] [9] and cytotoxicity. 10, 11) Schisandra lancifolia (REHD. et WILS) A. C. SMITH, is a climbing plant mainly distributed in Mainland of China. Our previous research on this plant collected from Yunnan region of China led to the discovery of some new highly oxygenated nortriterpenoids. 8, 9, [12] [13] [14] [15] [16] Reinvestigation of the leaves and stems of this plant led to the isolation of a new nortriterpenoid, 20-hydroxymicrandilactone D (1), and a novel lignan glycoside, lancilignanside A (2), together with three known triterpenoids, micrandilactone A (3), 17) micrandilactone D (4), 18, 19) and lancifodilactone L (5), 12) and nine known phenolics including 4,4-di(4-hydroxy-3-methoxyphenyl)-2,3-dimethylbutanol (6), 20) (ϩ)-1-hydroxypinoresinol (7), 21) prinsepiol (8), 22) evofolin (9), 23) balaphonin (10), 24) phyllocoumarin (11), 25) (Ϫ)-epicatechin (12), 26) quercetin (13), 27 ) and 3,4Ј,5,7-tetrahydroxyflavone (14) (Fig. 1) .
28) The structures of 1 and 2 were determined by extensive NMR spectroscopic experiments, including 1 H-1 H correlation spectroscopy (COSY), heteronuclear single quantum coherence (HSQC), heteronuclear multiple bond correlation (HMBC), and rotating frame Overhauser enhancement spectroscopy (ROESY) techniques, together with chemical evidences. In addition, some isolates were evaluated for anti-HIV activity. The present paper reports the isolation, structural elucidation, and biological evaluation of the new compounds.
Results and Discussion
Compound 1 gave a quasi-molecular ion at m/z 599 [MϩNa] ϩ in its positive electrospray ionization (ESI)-MS spectrum and possessed a molecular formula of C 29 C-NMR data of 1 revealed that they are similar to those reported for micrandilactone D (4), 18, 19) which was also isolated in this plant. Comparison of 1D NMR data, together with detailed HMBC and The relative stereochemistry of 1 was established by analysis of its ROESY NMR data and chemical shift comparison with those of micrandilactone D. 18, 19) Biogenetically, H-C(5) was a-and Me(18) was b-oriented. 18, 19) The ROESY correlation of H-5 with H-7 indicated a-orientation of H-7 (Fig. 3) . Accordingly, OH-7 was assigned as b-oriented. ROESY correlations of Me-18 with H-14, H-22, and Me-21 indicated that H-14, H-22, and Me-21 were on the same face and all were b-oriented. In addition, ROESY correlations of Me-27 with H-14 and H-22 indicated Me-27 was b-oriented and therefore, OH-25 was a-oriented. Thus, compound 1 was determined to be a 20-hydroxy derivative of micrandilactone D, and gave the name as 20-hydroxymicrandilactone D.
Compound twelve aromatic carbons, two methines (C-8 and C-8Ј), two oxymethines (C-7 and C-7Ј), two oxymethylenes (C-9 and C-9Ј), one methoxyl group, one methylenedioxy group, and six carbon signals due to a hexose (Table 1) . From these functionalities, the aglycone suggested a 2,5-diaryltetrahydrofuranoid-type lignan. 29, 30) In addition, HMBC correlations from the protons of one methoxyl group (d H 3.83, 3H, s) to C-3 (d C 148.4) showed that the methoxyl group was located at C-3, which was further confirmed by the ROESY correlation of the methoxyl group protons with H-2. HMBC correlations of protons of one methylenedioxy group with C-3Ј and C-4Ј determined the methylenedioxy group was located between C-3Ј and C-4Ј. The hexose was deduced to be glucose by the comparison of chemical shifts of sugar unit with those of 7S,7ЈS,8R,8ЈR-icariol A 2 -9-O-b-D-glucopyranoside, 29) and was further confirmed by acid hydrolysis of 2, which afforded D-glucose. The glucose was unambiguously assigned to C-9 (d C 69.4) due to the obvious 1 H-
13
C long-range correlations between the anomeric proton of glucose and C-9 and between H-9 and the anomeric carbon of glucose (Fig. 2) . The anomeric proton was determined to be b-configuration on the basis of the large coupling constants of the anomeric protons (d H 4.27, d, Jϭ7.1 Hz). Furthermore, HMBC correlation of G-6 protons of the glucose with C-4 showed the glucose was further connected with C-4 through G-6, which was also supported by the downfield shift of G-6 to d C 66.2. Therefore, the planar structure was established as shown.
The relative stereochemistry of 2 was established by analysis of its ROESY NMR data and comparisons of coupling constants of H-7 and H-7Ј and chemical shifts with those of 7S,7ЈS,8R,8ЈR-icariol A 2 -9-O-b-D-glucopyranoside. 29) The relative configurations between C-7 and C-8, and between C-7Ј and C-8Ј were both established as trans-configurations by ROESY correlations of H-7 with H-9, and H-7Ј with H-9Ј, respectively, which also supported by the similarity of coupling constants of H-7 (Jϭ8.2 Hz) and H-7Ј (Jϭ8.6 Hz) with those of 7S,7ЈS,8R,8ЈR-icariol A 2 -9-O-b-D-glucopyranoside (H-7, Jϭ8.3 Hz; H-7Ј, Jϭ8.5 Hz).
29) The relative configuration between C-8 and C-8Ј was established as trans-configuration by ROESY correlations of H-8 with H-9Ј, H-8Ј with H-9, and no ROESY correlation observed between H-8 and H-8Ј. Thus, the structure of 2 was established, and given the trivial name, lancilignanside A.
The anti-HIV-1 activities of compounds 1-2, 6-7, and 9-12 were evaluated in preventing the cytopathic effects of HIV-1 in C8166, and cytotoxicity was measured in parallel with the determination of antiviral activity using azidothymidine (AZT) as a positive control (50% effective concentration (EC 50 )ϭ0.0033 mg/ml and CC 50 Ͼ200 mg/ml).
31) Compounds 1-2, 6-7, and 9-12 exerted minimal cytotoxicity against C8166 cells (CC 50 Ͼ200 mg/ml) and compounds 1-2, 6-7, and 9-11 showed anti-HIV-1 activities with EC 50 values in the range of 3.0-99.0 mg/ml. Compound 12 was not bioactive in this assay with EC 50 value more than 200 mg/ml (Table 2) .
Experimental
General Experimental Procedures Optical rotations were measured with a Horiba SEPA-300 polarimeter. UV spectra were obtained using a Shimadzu UV-2401A spectrophotometer. A Tenor 27 spectrophotometer was used for scanning IR spectroscopy with KBr pellets. 1D and 2D NMR spectra were recorded on DRX-500 spectrometers with TMS as internal standard. Unless otherwise specified, chemical shifts (d) were expressed in ppm with reference to the solvent signals. HR-ESI-MS was performed on an API QSTAR time-of-flight spectrometer and a VG Autospec-3000 spectrometer, respectively. Preparative HPLC was performed on a Shimadzu LC-8A preparative liquid chromatograph with a ZORBAX PrepHT GF (21.2 mmϫ 25 cm, 7 mm) column. Column chromatography was performed with Si gel (200-300 mesh, Qing-dao Marine Chemical, Inc., Qingdao, China), Lichroprep RP-18 gel (40-63 mm, Merck, Darmstadt, Germany). The fractions were monitored by TLC, and spots were visualized by heating Si gel plates sprayed with 5% H 2 SO 4 in EtOH.
Plant Table 1 . Acid Hydrolysis of Compound 2 A solution of 2 (3.5 mg) in 2 M HCl (4 ml) was heated in a water bath at 80°C for 6 h. After cooling, the reaction mixture was neutralized with NaHCO 3 and extracted with CHCl 3 . We were not able to get the aglycone of 2 unfortunately, because the TLC inspection of the CHCl 3 part indicated that at least four products were yielded, which were not subjected to further isolation and identification due to limited amount. However, through co-TLC with authentic sample using CHCl 3 -MeOH-H 2 O-HOAC (7 : 3 : 0.8 : 1) as developing system, glucose was detected in the water layer (Rfϭ0.49), which was further concentrated to dryness and subjected to silica gel chromatography eluting with Anti-HIV-1 Assay The anti-HIV activities and cytotoxicities were assessed by microtiter syncytium formation infectivity assay, using the method previously described, with AZT as a positive control. 31) 
